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Although a normal Cl identifies low-risk diabetic pts, a low Cl in diabetics may be a 
marker of autonomic dysfunction, possibly explammg the worse prognosis. 
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artery disease, ST is a powerful predictor of death and Ml: patients wth a positive ST 
have a 6-fold wweased risk of these events, particularly MI, whereas patients unable to 
perform ST have the worst outcome in death and Ml. 
Survival as a Fun 
1161-60 Pulse Pressure at Early Stages of Exercise Predicts 
Angiographically Determined Coronary Artery Disease 
Severity 
Peter Kokkinos, Michael Greenberg, Demosthenes Panagiotakos, Christina Chrysohoou, 
Vasilios Papademetriou, Peter Carson, David Lu, Veterans Affairs Medical Center, 
Washington, DC, Georgetown University Medical Center, Washington, DC 
Background: Peak exercise blood pressure (BP) has been reported as a predictor for 
coronary artery disease (CAD) severity. An insufficient rise in pulse pressure (PP) at sub- 
maximal exercise may signify hypoxia and be a stronger and climcally useful marker for 
CAD severity. However, the association between PP and severity of CAD has not been 
explored. 
Methods: To determine the association between CAD severity and exercise PP, we 
assessed exercise parameters and angiographic findings in 1196 male (58* 11 years) 
and 65 female (48 * 12 years), undergoing cardiac angiography subsequent to a positive 
exercise tolerance test. Severe CAD was defined as a diameter stenosis of: I) 50% or 
greater in left main coronary artery; 2) 70% or greater in three vessels: and 3) 70% or 
greater in two vessels with the proximal left anterior descending artery involved. Multi- 
variate logistic regression models were applied. Data were adjusted for age, body mass 
index, cardiac medications, baseline measurements and the conventional cardiovascular 
risk factors. 
Results: Seventy-eight (6.2%) of the patients had severe CAD and 139 (11%) had mod- 
erate CAD. An inverse association was noted between PP and CAD severity. More spe- 
cifically, PP ~60 mm Hg at 3 mln of exercise constituted a 7.fold increase in the likelihood 
for severe CAD (OR = 7.4; p = 0.002). Furthermore, the risk of CAD severity was 
reduced by 23% (OR = 0.77; p = O.COl), for every 5 mm Hg increase in PP beyond this 
threshold. Similar, but more moderate findmgs were observed for PP at 6 minutes (OR = 
0.95; p = 0.011) and peak exercise (OR = 0.95; p = 0.048), as well as SBP at 3 minutes 
(OR = 0.96; p = 0.046). 6 minutes (OR = 0.93; p = 0.002) and peak exercise (OR = 0.96; 
p = 0.001). Finally, of all arterial pressures, PP was the strongest predictor of severe 
CAD, as indicated by Negelkerke’s R-squared calculations. 
Conclusions: Failure of PP to nse above 60 mm Hg at 3 minutes of exercise constitutes 
a 7-fold increase in the likelihood of severe CAD. The risk of CAD severity is lowered by 
23% for every 5 mm Hg increase in PP above this threshold. 
1161-61 Prognostic Value of Stress Testing in Patients Above 75 
Years of Age 
Raban V. Jeaer. Ursula Ferrer-Christ, Remo Osterwalder, Philippe Dreifuss, Christian 
Schindler, Stefan Oswald, Peter T. Buser, Matthias E. Pfisterer, The TIME 
Investigators, University Hospital Basel, Basel, Switzerland 
Background: Stress testing (ST) IS a powerful tool to predict outcome in patients with 
coronary disease, however there is almost no data on its usefulness in patients 2 75 
years of age. Methods: To fill this gap, we analyzed all ST (exercise ECG, stress 
echocardiography or myocardial perfusion scintigraphy) performed at baseline ln patients 
enrolled into the Trial of Invasive vs. Medical therapy in Elderly patients (TIME) and 
related results to one-year outcome (death, non-fatal infarction (MI)). Patients were> 75 
years of age with angina class 2 II despite at least 2 antianginal drugs. 
Results: Of 301 TIME patients, 48 (16%) were excluded because ST was not done for 
logistic or unreported reasons leaving 253 patients for this analysis. Of these 253 
patients, ST was performed in 148 (58%) with ischemia detectable in 76 (51%; ST posi- 
tive) and not detectable in 72 (ST negative); 105 patients had no ST (unstable angina 
79%. unable to do ST 20%, refusal 1%). Patients with ST were younger (78.9* 3.1 vs. 
60.7+ 3.8 years, p<.OOl), more women (63% vs. 48%, p<.O2), less often had a history of 
heart failure (8% vs. 22% pc.001) or previous Ml (41% vs. 54%, p<.O5), had a higher 
ejection fraction (55* 11% vs. 482 12%, pc.001) and less cardiovascular risk faCtOrS (2 
2:20% vs. 30%, pc.005). After one year, rates of death for patients with a negative ST, a 
positive ST and no ST performed were 4.2, 7.0 and 14.3% respectively (p=.O2) and rates 
of Ml 1.4, 10.5 and 14.3% respectively (p=.OO7). After adjustment for sex, age, WViOUS 
MI. ejection fraction, risk factors and comorbidities, the hazard ratio for death or Ml Vs. 
patients with a negative ST was 6.1 for those wth a positive ST (p=.O2) and 8.6 for those 
without ST (pc.004). Conclusions: In patients 2 75 years of age with chronic coronary 
1161-62 Validation of the Duke Treadmill Score: Overwhelming 
Importance of Functional Capacity 
Julie C. Huanq, Claire E. Pothier, Eugene H. Blackstone, Michael S. Lauer, The 
Cleveland Clinic Foundation, Cleveland, OH 
Background: The Duke treadmill score is the current prognostic standard in stress test- 
ing. The relative importance of the individual components of the Duke score has not been 
systematically assessed. 
Methods: We followed 19.883 patients (age 54cl1, 68% men) referred for exercise test- 
ing with no history of revascularization, heart failure, or unintetpretable ST segments. 
Duke score was calculated as (Minutes - (5 X ST-deviation) - (4 X angina score). 
Results: There were 4941 patients (25%) with an intermediate risk Duke score between 
5 and -10 and 242 patients (1%) with a high risk score < -10. During 5 years of follow-up 
there were 912 deaths. Intermediate or high-risk scores were associated with increased 
risk of death (Figure, left side). However, exercise time was a much stronger predictor of 
risk, with a higher log-rank $statistic, while ST-segment changes and exercise-induced 
In a multwariable analysis that adjusted for age and gender, exercise time remained a 
powerful predictor of risk (for each extra minute hazard ratio [HR] 0.71, 95% confidence 
interval 0.69 to 0.74, P < 0.0001) while ST-segments were not predictive of death (P = 
0.68) and exercise-induced angina was only marginally predictive (P = 0.04). 
Conclusions: Although we, like others, validated the prognostic capability of the Duke 
treadmill score, exercise time was by far the most Important predictor, while ST-seg- 
ments and exercise-induced angina were of far less value. 
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1161-63 Health Care Costs and Exercise Capacity 
J. Peter Weiss, Victor F. Froelicher, Jonathan N. Myers, Paul A. Heidenreich, Veterans 
Affairs Palo Alto Health Care System, Palo Alto, CA, Stanford University Medical Center, 
Palo Alto, CA 
Background: While the beneficial effect of exercise capacity on mortality is well 
accepted, its effect on health care costs is uncertain. 
Methods: The Veterans Affairs Health Care System (VAHCS) has recently implemented 
a Decision Support System that provides data on patterns of cars, patient outcomes, 
workload, and costs. Total inpatient and outpatient resource use was derived from exist- 
ing administrative and clinical data systems, adjusted for Relative Value Units, and 
expressed as cost per year. We used univariable and multivariable analyses to compare 
one-year total costs with exercise capacity measured in metabolic equivalents (METS) 
for 881 consecutwe patients who underwent exercise treadmill testing at the Palo Alto 
VAHCS between October I, 1998 and September 30,200O. 
Results: The patients had mean age 59 years, were 95% male, and 74% Caucasian. 
Eight patients died during the year of follow-up. Exercise testing showed averages of 138 
beats per minute maximum heart rate, 8.2 METS, and Borg scale of 17. In unadjusted 
analysis, costs decreased by an average of 5.4% per one unit increase in METS as 
shown below (PzO.001). In multivariable analysis adjusting for: demographics, treadmill 
test performance and results, and clinical history, METS was found to be the most signif- 
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icant predictor of cost (F-statistic 21.8, P>O.OOl). 
Conclusion: Our findings are consistent with the hypothesis that exercise capacity is 
inversely associated with age-adjusted health care costs. 
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1161-64 Exercise-Induced Expression of Angiogenic Cytokines 
in Normal and Infarcted Hearts 
Guifu Wu Jiaping Wu, Jian Li. Peter Kang, Roger Laham, BIDMCIHarvard Medical -I 
School, Boston. MA 
The placebo effect seen in clinical angiogenesis and Laser myocardial revascularization 
studies was associated with significant improvements in symptoms, exertional capacity, 
and myocardial perfusion and function. The mechanisms of the physiological effects are 
not known. We hypothesized that patients do feel better, exercise more, and thus 
develop more collaterals and studied this in a mouse model. 
Methods: In the first set of experiments we studied the effects of exercise on the expres- 
sion of angiogenic cytokines and their receptors in normal mice. The exercise program 
consisted of 30 minutes of training regimens on a rodent treadmill followed by vigorous 
exercise at 15 mlmin at a 50 degree incline for 90 minutes/day. C57IBL6 mice random- 
ized to exercise or sedentary arms. and were sacrificed at day 0, 1,2,3,4,5,6,7 of exer- 
ewe and hearts were excised and studied for the expression of VEGF, flk-1, and FGF-R- 
1 us!ng Western and Nodhem analysis. In the second part of the experiment, 24 mice 
were randomized to four groups: myocardial infarction (ligation of left anterior descending 
afiery) +/- exercise or sham surgery (thoracotomy) +I- exercise and ware sacrificed after 
2 and 7 days of exercise with assessment of myocardial salvage, collateral development 
by evans blue/TTC staining and histology, and expression of endothelial cell specific 
markers and angiogenic cytokines and receptors. 
Results: 14 normal mice ware used to study the time course of VEGF, flk-1 and FGF-R- 
1 expression in normal mice during exercise. There was a 4 fold increase in VEGF 
expression that peaked 24 hours after exercise and returned to baseline by day 5. 
FGFR-1 increased 5 folds and peaked at days 5-6. Myocardial infarction was associated 
with a marked increase in VEGF. fit-1, flk-1, and FGF-Rl as early as 24 hours after inf- 
arction. 
Conclusion: Short-term exercise in mice is associated with increased expression of 
anglogenic cytokines and their receptors. Myocardial infarction is associated with a simi- 
lar early increased expresslo”. The effect of exercise on myocardial salvage may be 
related to its induction of angiogenesis. 
1161-65 High Prevalence of Anxiety in Coronary Patients With 
Marked Improvements Following Cardiac Rehabilitation 
Carl J. Lavie Richard V. Milani, Sumandeep Sangha, Magdi Saba, Ochsner Clinic -1 
Foundation. New Orleans, LA 
Background: Numerous studies indicate that psychological distress is a significant CAD 
risk factor, which adversely affects recovery following major CAD events. Although most 
studies focus on depression and hostility, acute and chronic anxiety also adversely affect 
cardiovascular risk. 
Methods: Ustng the Kellner Symptom Questionnaire, a validated measure to assess var- 
lous behavioral characteristics, and the MOS-SF 36 to assess quality of life (QoL), we 
studied 500 consecutive patients following major cardiac events to determine the preva- 
lence of anxiety (symptom score > 7) and high anxiety (HA - score >lO) and the 
response to formal phase II cardiac rehabilitation and exercise training programs in these 
patients. 
Results: At baseline, the prevalence of anxiety was 27%. and 13% of the cohort had HA. 
Compared with 147 patients >/= 70 years (mean 74 +I- 4 years), 121 patients & 55 
years (mean 47 +/- 6 years) had a much higher prevalence of anxiety (44% vs. 24%; 
~~0.01). Compared with patients wtthout anxiety, those with HA had significantly higher 
scores for depresslon (11.2 +I- 4.5 vs. 1.6 +I- 2.4 units; p<O.OOOl) and hostility (6.1 +/- 
5.6 vs. 1.5 +/- 2.3 units; pcO.0001) and lower scores for QoL (62 +/- 17 vs. 103 +/- 17 
units; p<O.OOOl). Following cardiac rehabilitation, patients with HA had significant 
imprOVementS in obesity indices (weight9%, p=O.O2: % fat -7%, p<O.Ol; BMI-3%, 
p=O.OZ), exercise capacity (+44%, pcO.OOOl), HDL (+6%, p=O.O2), TC/HDL (-7%, 
p<O.O5), and behavioral scores (anxiety -56%. depression -6O%, somatization -43%, and 
hostility -49%; all p < 0.0001). In addition, improvements in QoL (pcO.0001) were more 
marked in patients with HA (+26% vs. +14%. ~~0.01) compared with non-anxious 
patients. 
Conclusion: These data indicate the very high prevalence of anxiety and moderate- 
severe anxiety in patients with CAD, particularly in the younger patients, and the marked 
improvement in overall CAD risk profile noted in these patients following formal cardiac 
rehabilitation and exercise training. Greater attention at detecting and treating chronic 
anxiety is needed in the secondary prevention of CAD. 
1161-66 Assessment of Left Ventricular Diastolic Function 
Following Completion of a Marathon in a Group of Well- 
Trained Runners 
Allison J. Kean Frank F. Seghatol, Greg D. Ewert, David J. Mehlman, David D. 
McPherson. Vera H. Rigolin, Northwestern University, Chicago, IL 
Bsckgrounct Previous studies have demonstrated diastolic dysfunction following 
ultraendurance exercise. However, there is limited data about diastolic function after a 
shorter endurance event such as a marathon. 
Methods We examined 45 patients (26 men. 19 women: mean age= 35 f 6.1 years) 
who successfully completed the 2001 Chicago Marathon (26.2 miles). Transthoracic 
echocardiograms (TTE) were performed approximately two weeks before the marathon 
(17 * 10.7 days), immediately following the marathon (71 f 42.0 minutes), and four 
weeks following the marathon (29 * 12.9 days). Diastolic echo parameters included Iso- 
volumic Relaxation Time (IVRT), Deceleration Time (DT), and E/A ratio. 
Results: n=45 patients with a mean marathon completion time of 4 f 0.7 hours. See 
table. 
l-TE Basslins 
IVRT (ms) 115 f 26.0 
E/A ratio 2 f 0.6 
Dscsl Time (ms) 260 * 68.5 
Systolic BP 117 * 14.9 
Diastolic BP 66 r 9.9 
Heart Rats 60 f 25.9 
Immediate Post 
65 + 19.9 * 
1 * 0.4 * 
202 * 43.4 * 
115+14.1 
72 * 9.6 
76+11.7’ 
Follow-Up 
111 t33.1 
2 * 0.5 
234 * 52.1 
116i 13.0 
66 * 10.6 
59 + 12.7 
* ~~0.05 vs. Baseline and Follow-Up 
Conclusions: A decrease in IVRT. Deceleration Time, and E/A ratio immediately fallow- 
ing completion of the marathon likely reflects a reduced volume status and/or increased 
heart rate rather than altered compliance. All Doppler parameters returned to baseline at 
one month follow-up, suggesting that completion of an endurance event such as a mara- 
thon does not result in impairment of left ventricular diastolic function. 
1161-67 The Effect of Exercise Training on the Endothelial 
Function of Coronary Artery in Patients With Myocardial 
Infarction 
Shinobu Hosokawa Yoshikazu Hiasa, Takefumi Takahashi, Koichi Klshi, Ryuji Ohtani, 
Tokushima Red Cross Hospital, Komatsushima, Japan 
Background: Exercise training Improves the endothelial function of arteries in skeletal 
muscle, but few studies have examined the clinical effect of exercise training on coronary 
endothelial function. This study investigated whether regular exercise improves endothe- 
lial function in human coronary arteries. Method: Non-infarct-related coronary arteries in 
41 patients with recent myocardlal infarction who underwent successful percutaneous 
transliminal coronary angioplasty were studied. Patients were divided into two groups: 
regular exercisers (EX;n=24, 17 males, mean age; 56 years), non-exercisers (NE:n=17, 
12 males, mean age: 56 years). We infused acetylcholine into the non-infarct-related cor- 
onary artery and measured the diameter by quantitative angiography at baseline and 6 
months after angioplasty. Results: Acetylcholine (Ach), given in doses of I, 3, 10, 3Opg 
per minute, increased the coronary artery diameter in a dose-dependent manner in both 
groups. The mean percent change in the diameter at the site of stenosis change (%DS) 
was less in the regular exercisers than in the non-exercisers (11%+12 vs. 
41%*36,pcO.O5) Multivariate analysis showed that regular exercise was an only signifi- 
cant determinant of improvement in endothelial function (p=O.Ol). Conclusion: These 
findings suggest that regular exercise improves endothelial function in the coronary arter- 
ies following with myocardial infarction. 
